CHAPTER 38 

Palpation of the Heart 


KEY TEACHING POINTS 

A displaced supine apical impulse—defined as an impulse lateral to 
the midclavicular line (MCL)—is an accurate sign of an enlarged heart, 
reduced ejection fraction, and increased pulmonary capillary wedge 
pressure. 

Other measures of the displaced apical impulse (i.e., lateral to the nipple line 
or more than 10 cm from the midsternal line) are not as accurate as using the 
MCL for reference. 

In patients with mitral stenosis, the hyperkinetic apical movement indicates 
additional valvular lesions. 

In patients with chest pain or dyspnea, the sustained or double apical move¬ 
ment increases probability of left ventricular hypertrophy. 

Three different precordial movements increase the probability of moderate- 
to-severe tricuspid regurgitation: a lower sternal pulsation, a pulsatile liver, 
and the right ventricular rock. 


I. INTRODUCTION 

Much of the science of heart palpation is based on impulse cardiography and 
kinetocardiography, research tools from the 1960s that precisely timed normal and 
abnormal precordial movements and compared them with hemodynamic data and 
angiograms of the right ventricle and left ventricle (LVs). These precise and sen¬ 
sitive instruments could detect very small movements of the body wall, many of 
which are inconspicuous to the clinician’s hand. Although this chapter refers to 
these studies to make certain points, only those movements easily palpable at the 
bedside are discussed. 

Palpation of the heart is among the oldest physical examination techniques, 
having been recorded as early as 1550 BC by ancient Egyptian physicians (along 
with palpation of the peripheral pulses). 1 In the early 19th century Jean-Nicolas 
Corvisart, personal physician to Napoleon and teacher of Laennec, was the first 
to correlate cardiac palpation with postmortem findings and distinguish right 
ventricular enlargement from left ventricular enlargement.During animal 
experiments performed in 1830, James Hope proved that the cause of the api¬ 
cal impulse was ventricular contraction, which threw the heart up against the 
chest wall. 


II. TECHNIQUE 

When palpating the chest, the clinician should describe the location, size, timing, 
and type of precordial movements. 6 
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A. PATIENT POSITION 

The clinician should first palpate the heart when the patient is lying supine and 
again with the patient lying on his or her left side. The supine position is used 
to locate all precordial movements and to identify whether these movements are 
abnormally hyperkinetic, sustained, or retracting (see later). The left lateral decu¬ 
bitus position is used to measure the diameter of the apical impulse and to detect 
additional abnormal diastolic filling movements (i.e., palpable third or fourth heart 
sounds). 7 

Because the left lateral decubitus position distorts the systolic apical movement, 
including those of healthy subjects (i.e., up to half of healthy patients have abnor¬ 
mally sustained movements in the lateral decubitus position), only the supine posi¬ 
tion should be used to characterize the patient’s outward systolic movement. 1 '' 

B. LOCATION OF ABNORMAL MOVEMENTS 

Complete palpation of the heart includes four areas on the chest wall (Fig. 

38.1)M 9 -i 2 

1. Apex Beat. The apex beat or apical impulse is the palpable cardiac impulse far¬ 
thest away from the sternum and farthest down on the chest wall, usually caused 
by the LV and located near the midclavicular line (MCL) in the fifth intercostal 
space. The clinician should also palpate the areas above and medial to the apex 
beat, where ventricular aneurysms sometimes become palpable. 

2. Left Lower Sternal Area (Fourth Intercostal Space Near Left Edge of Sternum). 
Abnormal right ventricular and left atrial movements appear at this location. 

3. Left Base (Second Intercostal Space Near the Left Sternum). Abnormal pulmo¬ 
nary artery movements or a palpable P 2 appear at this location. 

4. Right Base (Second Intercostal Space Near Right Edge of Sternum) and 
Sternoclavicular Joint. Movements from an ascending aortic aneurysm may 
become palpable here. 



FIG. 38. 1 LOCATIONS OF PRECORDIAL MOVEMENTS. The principal areas of precordial 
pulsations are the apical area, lower parasternal area, left base (i.e., second left intercostal para¬ 
sternal space, “pulmonic area"), right base (i.e., second right intercostal parasternal space, “aortic 
area"), and sternoclavicular area. In some patients, especially those with chronic lung disease, right 
ventricular movements may appear in the epigastric area. The best external landmark is the sternal 
angle, which is where the second rib joins the sternum. 
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C. MAKING PRECORDIAL MOVEMENTS MORE 
CONSPICUOUS 

Two teaching techniques are often used to bring out precordial movements and 
make them easier to time and characterize. In the first technique the clinician puts 
a dot of ink on the area of interest, whose direction and timing then become easy 
to see. In the second technique the clinician holds a cotton-tipped applicator stick 
against the chest wall, with the wooden end of the stick just off the center of the 
area of interest (the stick should be several inches long). The stick becomes a lever 
and the pulsating chest wall a fulcrum, causing the free end of the stick to trace in 
the air a magnified replica of the precordial movement. A folded paper stick-on 
note may substitute for the applicator stick. 1 ’ 


III. THE FINDINGS 

Precordial movements are timed by simultaneously listening to the heart tones and 
noting the relationship between outward movements on the chest wall and the 
first and second heart sounds. There are four types of systolic movement: normal, 
hyperkinetic, sustained, and retracting. 1,6,9 ' 11 

A. NORMAL 

The normal systolic movement is a small outward movement that begins with Si, 
ends by mid systole, and then retracts inward, returning to its original position long 
before Sj. 

The normal apical impulse is caused by a brisk early systolic anterior motion of 
the anteroseptal wall of the LV against the ribs. 19 Despite its name, the apex beat 
bears no consistent relationship to the anatomic apex of the LV. 19 In the supine 
position, the apex beat is palpable in only 25% to 40% of adults. 11 18 In the lateral 
decubitus position, it is palpable in 50% to 73% of adults. 15,19,20 The apex beat 
is more likely to be palpable in patients who have less body fat and who weigh 
less. 21 Some studies show that the apical impulse is more likely to be present in 
women than men, but this difference disappears after controlling for the partici¬ 
pants’ weights. 17 

B. HYPERKINETIC 

The hyperkinetic (or overacting) systolic movement is a movement identical in tim¬ 
ing to the normal movement, although its amplitude is exaggerated. Distinguishing 
normal from hyperkinetic amplitude is a subjective process, even on precise tracings 
from impulse cardiography. This probably explains why the finding has minimal 
diagnostic value, appearing both in patients with volume overload of the LV (e.g., 
aortic regurgitation, ventricular septal defect) and in some normal persons who 
have thin chests or increased cardiac output. 

C. SUSTAINED 

The sustained movement is an abnormal outward movement that begins at S; 
but, unlike normal and hyperkinetic movements, extends to S 2 or even past 
it before beginning to descend to its original position. The amplitude of the 
sustained movement may be normal or increased. Sustained apical movements 
are always abnormal, indicating either pressure overload of the LV (e.g., aortic 
stenosis, severe hypertension), volume overload (e.g., aortic regurgitation, ven¬ 
tricular septal defect), a combination of pressure and volume overload (com¬ 
bined aortic stenosis and regurgitation), severe cardiomyopathy, or ventricular 
aneurysm. 
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D. RETRACTING 

In the retracting movement, inward motion begins at Si and outward motion does 
not start until early diastole. Because retracting movements are sometimes identi¬ 
cal to normal movements in every characteristic except for timing, they are eas¬ 
ily overlooked unless the clinician listens to the heart tones when palpating the 
chest. Only two diagnoses cause the retracting impulse, constrictive pericarditis and 
severe tricuspid regurgitation. *’ S ' 11 

E. HEAVES, LIFTS, AND THRUSTS 

The words heave and lift sometimes refer to sustained movements and thrust to 
hyperkinetic ones, but these terms, often used imprecisely, are best avoided. 1,11 11 


IV. CLINICAL SIGNIFICANCE 

A. APEX BEAT 

1. LOCATION 

A traditional sign of an enlarged heart is an abnormally displaced apical impulse, 
which means it is located lateral to some external reference point. The three tradi¬ 
tional reference points are: (1) the MCL, (2) a set distance from the midstemal line 
(the traditional upper limit of normal is 10 cm), and (3) the nipple line. 

Of these three landmarks, the MCL is the best, as long as the clinician locates 
it precisely by palpating the acromioclavicular and sternoclavicular joints and 
marking the midpoint between them with a ruler. 22 2 ’ In the supine patient an 
apical impulse located outside the MCL increases the probability that the heart is 
enlarged on the chest radiograph (likelihood ratio [LR] = 3.4; EBM Box 38.1), the 
ejection fraction is reduced (LR = 10.3), the left ventricular end-diastolic volume is 
increased (LR = 5.1), and the pulmonary capillary wedge pressure is increased (LR 
= 5.8). Other studies confirm the relationship between displaced apical impulse and 
depressed ejection fraction. 11 

Using a point 10 cm from the midsternal line to define the displaced impulse is 
not a useful predictor of the enlarged heart (positive LR not significant, negative 
LR = 0.5; see EBM Box 38.1), probably because the 10 cm threshold is set too low 
(the MCL usually lies 10.5 to 11.5 cm from the midsternal line).’ 2 Finally, the 
nipple line is the least reliable of the three landmarks, bearing no consistent rela¬ 
tionship to the apical impulse or to the size of the chest, even in men. The distance 
of the nipple line from the midsternum or midclavicular line varies greatly. 12 

2. DIAMETER OF THE APICAL IMPULSE 

As measured in the left lateral decubitus position at 45 degrees, an apical impulse 
with a diameter of 4 cm or more increases the probability that the patient has a 
dilated heart (LR = 4.7 for increased left ventricular end-diastolic volume; see EBM 
Box 38.1). Smaller thresholds (e.g., 3 cm) discriminate between dilated and normal 
hearts in some studies, but not others. lu, ’ l! 

3. ABNORMAL MOVEMENTS 

A. HYPERKINETIC APICAL MOVEMENTS 

The hyperkinetic apical movement is an important finding in one setting. In 
patients with mitral stenosis, left ventricular filling is impaired, causing the apical 
impulse to be normal or even reduced." Therefore, if patients with the murmur of 
mitral stenosis also have a hyperkinetic apical impulse, an abnormality other than 
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EBM BOX 38.1 


Size and Position of Palpable Apical Impulse 


Finding 

(Reference) 


Sensitivity 

(%) 


Specificity 

(%) Present 


Likelihood Ratio- 
if Finding Is 


Absent 


Position of Apical Beat 

Supine Apical Impulse Lateral to MCL 


Detecting cardiotho¬ 
racic ratio >0.5 18 ' 21,24 

39-60 

76-93 

3.4 

0.6 

Detecting low ejection 
fraction 

5-66 

93-99 

10.3 

0.7 

Detecting increased left 
ventricular end-dias- 
tolic volume 20,29 

33-34 

92-96 

5.1 

0.7 

Detecting pulmonary 

42 

93 

5.8 

NS 


capillary wedge pres¬ 
sure >12 mm Hg 29 

Supine Apical Impulse >10 cm From Midsternal Line 

Detecting cardiotho- 61-80 28-97 

racic ratio >0.5 16,21,24 


NS 


0.5 


Size of Apical Beat 

Apical Beat Diameter >4 cm in Left Lateral Decubitus Position 
at 45 Degrees 

Detecting increased left 48-85 79-96 4.7 NS 

ventricular end-dias- 
tolic volume 19,30 


•Diagnostic standard: For cardiothoracic ratio, maximal transverse diameter of heart on chest 
radiography divided by maximal transverse diameter of thoracic cage; for low ejection fraction, 

LV ejection fraction <0.50 26 or <0.53 25 by scintigraphy, <0.5 by echocardiography, 28 or LV 
fractional shortening <25% by echocardiography; 27 for increased LV end-diastolic volume, >90 
mL/m 2 or 29 > 138 mL (echocardiography), 30 > 109.2 mL/m 2 (computed tomography) 20 or 
upper fifth percentile of normal (echocardiography); 19 for increased LV mass, LV mass by ultrafast 
computed tomography >191 g. 15 

■^Definition of findings: Except for “apical beat diameter," these data apply to all patients, 
whether or not an apical beat is palpable (i.e,, nonpalpable apical beat = test “negative"). The 
only exception is the data for “apical beat diameter,” which applies only to patients who have a 
measurable apical beat in the left lateral decubitus position (i.e., apical beat diameter >4 cm = test 
positive; <4 cm = test negative; unable to measure diameter = unable to evaluate using these 
data). 

^Likelihood ratio (LR) if finding present = positive LR; LR if finding absent = negative LR. 

LY Left ventricle; MCL, midclavicular line; NS, not significant. 

Click here to access calculator 

Continued 
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SIZE AND POSITION OF PALPABLE APICAL IMPULSE 

Probability 

Decrease Increase 

-45% -30% -15% +15% +30% +45% 



Apical beat lateral to MCL, 
detecting low ejection fraction 

Apical beat lateral to MCL, detecting 
pulmonary capillary wedge pressure 
>12 mm Hg 

Apical beat lateral to MCL, 
detecting increased LV volume 

Apical beat diameter >4 cm in left lateral 
decubitus position, detecting increased 
LV volume 

Apical beat lateral to MCL, detecting 
cardiothoracic ratio >0.5 


mitral stenosis also must be present, such as mitral regurgitation or aortic regurgita¬ 
tion (LR = 11.2; EBM Box 38.2). 

B. SUSTAINED APICAL MOVEMENTS 

A sustained or double apical movement ( double refers to the combination of 
palpable S 4 and apical movement; see Chapter 41) increases the probability of left 
ventricular hypertrophy (LR = 5.6). In patients with aortic flow murmurs, the find¬ 
ing of a sustained apical impulse increases the probability of severe aortic steno¬ 
sis (LR = 4.1; see EBM Box 38.2). In patients with the early diastolic murmur of 
aortic regurgitation, the sustained impulse is less helpful (LR = 2.4 for significant 
regurgitation), although the finding of a normal or absent apical impulse (i.e., not 
sustained or hyperkinetic) in these patients decreases significantly the probability of 
moderate-to-severe aortic regurgitation (LR = 0.1; see EBM Box 38.2). 

C. RETRACTING APICAL IMPULSE 

(1) . CONSTRICTIVE PERICARDITIS. In up to 90% of patients with con¬ 
strictive pericarditis, the apical impulse retracts during systole (sometimes accom¬ 
panied by systolic retraction of the left parasternal area ). 8,40 In these patients the 
diseased pericardium prevents the normal outward systolic movement of the ven¬ 
tricles but allows rapid and prominent early diastolic filling of the ventricle. The 
prominent diastolic filling causes a palpable diastolic outward movement, which 
contributes to the overall impression that the apical impulse retracts during systole 
(see Chapter 47). 

The first clinician to recognize the retracting apical impulse as a sign of “adhe¬ 
sive” pericarditis was Skoda in 1852 .^ 

(2) . TRICUSPID REGURGITATION. In severe tricuspid regurgitation 
a dilated right ventricle, occupying the apex, ejects blood into a dilated right 
atrium and liver, located nearer the sternum. This causes a characteristic rocking 
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EBM BOX 38.2 


Abnormal Palpable Movements 


Finding 
(Reference) ’ 


Sensitivity 

(%) 


Specificity 

(%) 


Likelihood Ratio 
if Finding Is 


Present Absent 


Hyperkinetic Apical Movement 




Detecting associated 

74 

93 

11.2 

0.3 

mitral regurgitation or 
aortic valve disease in 
patients with mitral 
stenosis 33 





Sustained or Double Apical Movement 




Detecting left ventricular 

57 

90 

5.6 

0.5 

hypertrophy 20 





Sustained Apical Movement 
Detecting severe aortic 

78 

81 

4.1 

0.3 

stenosis in patients with 
aortic flow murmurs’ 3 





Detecting moderate-to- 

97 

60 

2.4 

0.1 

severe aortic regurgita- 
tion in patients with 
basal early diastolic 
murmurs 35 





Lower Sternal Pulsations 
Detecting moderate to 

17 

99 

12.5 

0.8 

severe tricuspid regurgi¬ 
tation 36 





Sustained heft Lower Parasternal Movement 



Detecting right ventricu- 

71 

80 

3.6 

0.4 

lar peak pressure >50 
mm Hg 37 





Right Ventricular Rock 
Detecting moderate to 

5 

100 

31.4 

NS 

severe tricuspid regurgi¬ 
tation 36 





Pulsatile Liver 

Detecting moderate to 

12-30 

92-99 

6.5 

NS 

severe tricuspid regurgi¬ 
tation 36,38 





Palpable P 2 

Detecting pulmonary hy- 

96 

73 

3.6 

0.05 


pertension in patients 
with mitral stenosis’ 0 


Continued 
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*Diagnostic standard: For LV hypertrophy, computed tomographic LV mass index > 104 g/m 2 , 20 for 
severe aortic stenosis and moderale to severe aortic regurgitation, see EBM Boxes in Chapters 44 
and 45; for moderate-to-severe tricuspid regurgitation, 3+ or 4+ by angiography 38 or as assessed 
visually from echocardiography, 36 and for pulmonary hypertension, mean pulmonary artery 
pressure >50 mm Hg 39 

■^Definition of findings: For abnormal apical movement, “apical impulse heave or enlarged," 33 
“sustained,” 34 or “thrust" 33 ; for sustained or double apical movement, apical movement extending 
beyond S 2 or combination of palpable S 4 + LV apical movement; 20 for abnormal parasternal 
movement, “movement extending to or past S 2 "; 37 for right ventricular rock, see the text; for 
palpable P 2 , “palpable late systolic tap in second left intercostal space next to sternum, which 
frequently followed parasternal lift.” 39 

^Likelihood ratio (LR) if finding present = positive LR; LR if finding absent = negative LR. 

LV Left ventricle; NS, not significant. 

Click here to access calculator 


ABNORMAL PALPABLE MOVEMENTS 


Probability 

Decrease Increase 

-45% -30% -15% +15% +30% +45% 


LRs 


0.1 0.2 

. i i 

0.5 i 2 

• i ..iii , i 

5 10 

. i ...ii . i . 

-. —- 


Absence of palpable P 2 , 
arguing against pulmonary 
hypertension in mitral stenosis 
Absence of sustained apical 
movement, arguing against 
moderate-to-severe aortic 
regurgitation if diastolic murmur 


LRs 


RV rock, detecting moderate-to- 
severe tricuspid regurgitation 
Hyperkinetic apical movement, 
detecting other valvular disease if 
mitral stenosis 
Sustained apical movement, 
detecting severe aortic stenosis if 
aortic murmur 


Sustained lower parasternal 
movement, detecting RV pressure >50 
mm Hg 

Palpable P 2 , detecting pulmonary 
hypertension if mitral stenosis 


motion (or right ventricular rock), the apical area retracting inward during sys¬ 
tole and the lower left or right parasternal area moving outward during systole, 42 
often accompanied by a pulsatile liver. All three findings increase the probabil¬ 
ity of moderate-to-severe tricuspid regurgitation (LR = 31.4 for right ventricular 
rock, LR = 12.5 for lower sternal pulsations, and LR = 6.5 for pulsatile liver; see 
EBM Box 38.2). 

B. LEFT LOWER PARASTERNAL MOVEMENTS 

In normal persons the clinician either palpates no movement or only a tiny inward 
one during systole at this location. Abnormal movements at this location are classi¬ 
fied as hyperkinetic or sustained, depending on their relationship to S 2 . 

I. HYPERKINETIC MOVEMENTS 

Hyperkinetic movements of the left lower parasternal area occur in up to 50% 
of patients with atrial septal defect, which causes volume overload of the right 
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ventricle . 43 Nonetheless, this finding has limited diagnosis value without other 
findings of atrial septal defect—exaggerated y descent in the neck veins, wide and 
fixed S 2 splitting, and midsystolic murmur at the left second intercostal space (usu¬ 
ally of grade 2 of 6 )—because it is also sometimes found in patients without heart 
disease, such as those with thin chests, pectus excavatum, fever, or other high out¬ 
put states . 37,43 

2. SUSTAINED MOVEMENTS 

Sustained movements of the left lower sternal area may represent either an abnor¬ 
mal right ventricle (e.g., pressure overload from pulmonary hypertension or pul¬ 
monic stenosis or volume overload from atrial septal defect) or an enlarged left 
atrium (e.g., severe mitral regurgitation). Both right ventricular and left atrial para¬ 
sternal movements are outward movements that begin to move inward only at S 2 or 
just after it and therefore are classified as sustained; they are distinguished by when 
the outward movement begins. 

A. RIGHT VENTRICLE 

Outward right ventricular movements begin at the first heart sound. If the clinician 
can exclude volume overload of the right ventricle and mitral regurgitation (both 
of which also cause parasternal movements), the finding of a sustained left para¬ 
sternal movement is a modest sign of pulmonary hypertension (often accompanied 
by tricuspid regurgitation; see Tricuspid Regurgitation, page 322). In patients with 
mitral stenosis, the duration of the sustained lower parasternal movement corre¬ 
lates well with pulmonary pressures . 33 In patients with a wide variety of valvular 
and congenital heart lesions (excluding mitral regurgitation), the sustained lower 
left parasternal movement is a modest discriminator between those with peak right 
ventricular pressures greater than 50 mm Hg and those with lower pressures (posi¬ 
tive LR = 3.6, negative LR 0.4; see EBM Box 38.2). In patients with chronic liver 
disease undergoing evaluation for liver transplantation, the right ventricular heave 
increases the probability of pulmonary hypertension (i.e., mean pulmonary artery 
pressures of 25 mm Hg or more, LR = 8.8; see Chapter 8). 44 Up to 30% of patients 
with atrial septal defect, whether or not there is associated pulmonary hyperten¬ 
sion, also have sustained lower left parasternal movements . 43 

B. LEFT ATRIUM AND MITRAL REGURGITATION 

In patients with severe mitral regurgitation, ventricular contraction forces blood 
backward into a dilated left atrium, which lies on the posterior surface of the heart 
and acts like an expanding cushion to lift up the heart, including the left paraster¬ 
nal area. This sustained movement, most easily palpated in the fourth or fifth inter¬ 
costal space near the sternum , 4 ’' 1 differs from those caused by the right ventricle, 
because outward movement begins in the second half of systole (it parallels the V 
wave on the left atrial pressure tracing). 

In patients with isolated mitral regurgitation, the degree of the late systolic out¬ 
ward movement at the lower sternal edge correlates well with the severity of mitral 
regurgitation (r = 0.93, p < 0.01; the correlation is much worse if there is associated 
mitral stenosis, which may cause parasternal movements from pulmonary hyperten¬ 
sion ). 45,46 In pure mitral regurgitation, as in atrial septal defect, the parasternal 
movement has no relationship to right ventricular pressures . 47 

C. ANEURYSMS 

In one study of consecutive patients with ventricular aneurysms identified by angi¬ 
ography, 33% had abnormal precordial movements . 48 Typical findings were: (1) a 
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double cardiac impulse, the first component representing the normal apical outward 
movement and the second the bulging of the aneurysm during peak ventricular 
pressures later in systole ,'* 9,50 and ( 2 ) a sustained impulse which extended superiorly 
or medially from the usual location of the apical impulse . 90 If detectable by palpa¬ 
tion, the aneurysm originates in the anterior wall or apex of the LV; aneurysms 
originating from the inferior or lateral wall are too distant from the anterior chest 
wall to be detectable by palpation .* 0 

D. DIFFUSE PRECORDIAL MOVEMENTS 

Diffuse outward movements of the entire precordium, from the apex to lower para¬ 
sternal area, may result from ( 1 ) right ventricular enlargement (which dilates to 
occupy the apical area), ( 2 ) left ventricular enlargement (which rotates to occupy 
the lower parasternal area) or (3) biventricular enlargement. 1 Palpation alone can¬ 
not distinguish these different etiologies—even sensitive recordings from impulse 
cardiography or kinetocardiography could not do this—and the clinician must rely 
on other findings to determine which chamber is most likely causing the diffuse 
movement. 

E. RIGHT LOWER PARASTERNAL MOVEMENTS 

Abnormal systolic outward movements appear in the right lower parasternal area 
from tricuspid regurgitation (ejection of blood into the right atrium and liver, which 
lies under the right side of the sternum) or from mitral regurgitation (ejection of 
blood in a dilated left atrium ). 11,92,51 

F. PALPABLE P 2 

A palpable P 2 (i.e., the pulmonic component of second heart sound) is a sharp, brief 
snapping sensation felt over the left base, coincident with S 2 . It is much briefer than 
other precordial movements. In patients with mitral stenosis a palpable P 2 increases 
the probability of pulmonary hypertension (LR = 3.6 for mean pulmonary pressure 
>50 mm Hg). More importantly, the absence of a palpable P 2 in these patients 
decreases the probability of a pulmonary pressure this high (LR = 0.05; see EBM 
Box 38.2). 

G. PALPABLE THIRD AND FOURTH HEART SOUNDS 

Some patients with rapid early ventricular filling (e.g., mitral regurgitation) have 
a palpable early diastolic movement at the apex. Other patients with strong atrial 
contractions into stiff ventricles (e.g., hypertensive or ischemic heart disease) have 
palpable presystolic apical movements. These movements have the same signifi¬ 
cance as their audible counterparts, the third and fourth heart sound (i.e., S 3 and 
S 4 ; see Chapter 41). They are usually called palpable S 3 and palpable S 4 . 

The S 4 is much more likely to he palpable than the S 3 , and both are more likely 
to be felt when the patient is in the lateral decubitus position . 7,9,10 The palpable S 4 
causes either a double outward impulse near Si (a common analogy is the grace note 
in music; see double apical movement in EBM Box 38.2) or single outward movement, 
consisting of the palpable S 4 and apical beat together, which is distinguished from the 
apical beat alone because the outward movement begins slightly before Sj . 11 1 

The references for this chapter can be found on www.expertconsult.com. 
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